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Carbon balance of the forested ecosystem is widely recognized as an important component in climate change research, and is 
also as uncertain at the same time. Some attempts have been made, recently, to understand the origin of the uncertainty by 
comparing estimates of carbon budget with bottom-up and top-down methods. In GRENE Arctic project, the terrestrial and 
atmospheric observations are conducted in the Arctic regions, where observational data were not available, e.g., Siberia. 
Numerical studies are carried out to estimate CO2 fluxes with process-based models and inversion models as a part of the 
GRENE Arctic project.  
In the terrestrial sub-program of the GRENE Arctic project, observation on energy-water-carbon balances are conducted in the 
Circum-Arctic, and the fluxes are estimated by a suite of terrestrial ecosystem models at the four super-sites (GTMIP) 
(Miyazaki et al., 2015). In the greenhouse gas sub-program, atmospheric CO2 concentration is measured at high accuracy using 
aircrafts and at surface stations and top-down/inverse modeling is performed for estimating regional CO2 fluxes. We have 
compared the CO2 fluxes estimated from tower observation at Yakutsk, Siberia with the CO2 flux estimates by the land-surface 
models for Yakutsk and CO2 surface fluxes estimated by inverse models around the Yakutsk region (area ~500 x 500 km2). 
The Net Ecosystem Production (NEP) or Net Biome Production (NBP) are considered for this analysis at monthly time 
intervals over the period of 1980 - 2012 (from 2004 - 2011 for flux observation). 
We find that the seasonal cycle of CO2 flux consists of a large drawdown in June-August from the atmosphere, and weaker 
emissions or absorptions in other months. This result agrees well among the models and observation. The long-term changes in 
annual production vary among the models, but fluctuate around the observed CO2 flux time series. It is also noted that the 
model variation of the long-term changes is smaller in summer (June-August) than for annual value. The fluxes in winter 
would have large uncertainty both for the observation (often extrapolated) and the model estimates. The treatment of forest fire 
in the models is identified as one of the possible causes for model-model differences. Further, the effect of adding 







地上 CO2 フラックスの推定も実施されている。 
	 GRENE 北極事業の陸域課題では環北極域でエネルギー･水･炭素循環の観測を多地点で実施しており、その中の
4 地点で複数の陸域のプロセスベースモデル（陸面過程モデル）によるエネルギー･水･炭素フラックスの相互比較
(GTMIP)(Miyazaki et al., 2015)を進めている。一方、温室効果気体の課題では航空機や地上ステーションでの CO2
濃度の高精度観測を実施するとともに、逆解析モデルによる地域スケールでの CO2 地上フラックスの推定を実施
している。今回は Net Ecosystem Production（NEP）または Net Biome Productivity（NBP）に相当する炭素収支量を
対象として、ヤクーツクでの陸域タワー観測に基づく CO2 フラックス値、陸面過程モデルの CO2 フラックス推定
値、逆解析モデルによるヤクーツク周辺 500km 四方の CO2 フラックス推定値について、1980 年から 2012 年まで
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